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Katrina: made landfall on August 29,2005, a category 4 hurricane, pounded the 
Gulf Coast with devastating force at daybreak. Rita made landfall on September 24, 
2005, a category 3 hurricane, with an eye 20 miles wide and wind gusts of almost 150 
miles per hour, slammed into the Gulf Coast before dawn. 
USA Today (09-29-05) estimated Katrina dispersed 1.3 million Gulf Coast 
households.  About three-fourth (975,000) of the households went to Baton Rouge and 
other communities within 250 miles of New Orleans; roughly 240,000 went to Houston, 
San Antonio, Dallas, Atlanta and other cities within about 500 miles of the battered coast; 
About 26,000 went to cities such as Chicago, Detroit and Baltimore, 750 to 1000 miles 
away; and at least 34,000 moved more than 1000 miles to cities such as Seattle and 
Boston.  Before Rita made the landfall, about 2 million people evacuated from the 
Houston/Galveston area for a day or two.  Note that most households evacuated after 
Katrina made the landfall remained in the New OrleansMobile market areas.  CNN (10- 
10-05) reported about 400,000 people lost their jobs due to Katrina and Rita. 
The dislocation of millions of households in the Gulf Coast areas had disrupted 
the daily routines of these households and may have undesirable impacts on OJ 
consumption.  The purpose of this analysis is to quantify the impacts of these two 
hurricanes on the demand for OJ in markets around the Gulf Coast areas. 
- 
An econometric model was used to estimate the impact of hurricanes on OJ 
purchases.  It is assumed that OJ purchases are influenced by the price of OJ and the 
prices of close substitutes of OJ, a time trend, seasonality, and the impacts of Katrina and 
Rita.  Formally the model can be written as 
Yir = ai + Cj Pij pjr  +  Yi Tr, + Ck (~k  Dik  + &it; 
where i denotes market, t denotes week, y is the weekly OJ sales in gallons, p is the 
average price per gallon, Tr is trend variable that has values of 1 through 1  19, D is a set 
of 17 dummy variables that represents the 17 weeks after Katrina made landfall, E is the 
disturbance term, and a,  P, y, and cp  are parameters to be estimated.  Fifty-second 
differences were used to remove the seasonality in the data series, the resulting model to 
be estimated is 
Eight Southern U.S. markets (Tampa, Atlanta, Houston, Dallas, New 
OrleansMobile, Jacksonville, Orlando, and Miami) were included in the study. Because 
the two hurricanes affected all the eight markets around the same time, seemingly 
unrelated regression was used to estimate the demand parameters.  Results are shown in 
Table 1 and price elasticity estimates in these eight markets are presented in Table 2. The results shown in Tables 1 and 2 indicate that all eight own-price elasticity 
estimates for OJ have the expected negative sign and ranged from -.90 (Miami) to -1.47 
(Atlanta). OJ is a substitute for GJ, i.e., when GJ price increases the demand for OJ 
increases. The cross-price parameter estimates for GJ are positive and significantly 
different from zero in the Atlanta, Dallas, Houston, and New Orleanshlobile markets. 
The cross-price relationship between OJ drinks and OJ are mixed -  the cross-price 
parameter estimates for OJ drinks are positive and significantly different from zero in 
Houston and Orlando -  showing a substitution relationship; but negative in Tampa, 
Dallas, and Miami, showing a complementary relationship. 
The parameter estimates for the 17 dummy variables indicate that the two 
hurricanes had almost no impact on the demand for OJ in all eight markets studied except 
the New OrleansIMobile market.  The estimates for the New Orleanshlobile market 
show that the demand for OJ in this market decreased during the weeks after the two 
hurricanes made landfall.  The estimated results show that Katrina had the most impact 
on the demand for OJ the week after it made landfall on the Gulf Coast. Results also 
show that the estimated loss in OJ gallon sales increased during the week after Rita made 
the landfall in Texas.  The decrease in OJ gallon sales declined over time, and after eight 
weeks (week ending 10-22-05), or a month after Rita made landfall, the impact became 
statistically insignificant. Table 3 shows that the decreases in OJ gallon sales in the New 
Orleanshlobile market ranged from 11% to over 30% of the OJ sold in this market.  The 
total OJ gallon lost after the two hurricanes was 200,740 gallons (sum of the estimated 
impacts for the eight weeks ending 09-03-05 through 10-08-05. 
Results presented in Table 1 also show that OJ gallon sales in the Houston market 
increased (accounted for about 7% of the OJ gallon sales in this market) during the five 
weeks ending 1  1-05-05 through 1  1-1  9-05, 12-  17-05, and 12-24-05. The increased OJ 
gallon sales during the three weeks in November may have something to do with the two 
hurricanes, because thousands of households were evacuated to Houston at the end of 
September. 
Similar method was used to analysis the Wal-Mart regional data.  Results show 
that the impacts were insignificant; therefore, no results are presented for Wal-Mart. Table 1. Demand parameter estimates 
I  Tampa  I  Atlanta  I  Dallas  (  Houston  1 
OJ Pr  -53,353'  -86,203* 
(6,179)  (7,158) 
GJ Pr  1,845  19,529* 
(2,738)  (3,468) 
0.1  BL  Pr  -1,572  377 
(2,609)  (2,550) 
OJ DK Pr  -8,121  1,255 
(3,527)  (7,339) 
Trend  -48  -21  1' 
(46)  (67) 
Dummy Variables for  Katrina effe 
09/03/05  -9,430  -4,137 
(1  1,006)  (1  3,020) 
09/10/05  -7,539  -1  3,289 
(11,101) (12,748) 
0911 7/05  -1  1,061  -7,080 
(11,528) (12,963) 
09/24/05  10,125  17,491 
(1  1,220)  (12,752) 
10/01/05  13,518  3,222 
(1  1,046)  (12,745) 
10/08/05  -10,293  -6,020 
(1  1,061)  (12,733) 
1011 5/05  3,176  -9,843 
(1  1,195)  (12,706) 
10/22/05  24,542'  8,736 
(1  1,296)  (12,797) 
1  0/29/05  8,058  4,783 
(1  1,284)  (13,261) 
1  1/05/05  18,779*  -4,691 
(1  1,174)  (12,896) 
1  111  2/05  33,897*  10,757 
(1  1,248)  (12,985) 
11/19/05  11,412  15,559 
(11,153) (13,144) 
11/26/05  21,796  1,556 
(1  1,333)  (14,513) 
12/03/05  18,061  -479 
(1  1,081)  (13,535) 
1211 0105  1  7,988  4,072 
(1  1,200)  (13,330) 
1211 7/05  1  1,805  7,577 
(11,154) (13,192) 
12/24/05  1 1,227  8,281 
(1  1,473)  (13,079)  (9,991)  (8,414) 
Numbers in  parentheses are standard errors. 
Jax  I  NOIMob I  Orlando  (  Miami 
-21,328*  -32,382* -35,020*  -64,834* 
(2,020)  (4,526)  (3,992)  (8,588) 
302  11,514*  277  -3,144 
(1,718)  (3,763)  (3,100)  (5,301) 
592  2,950  -59  1  -230 
(1,241)  (2,444)  (1,799)  (3,726) 
262  3,462  16,535'  -20,596* 
(4,311)  (6,930)  (4,138)  (7,556) 
-24  -208*  -57  118 
(35)  (75)  (58)  (103) 
*statistically different from zero at a = 0.10  level. Table 2.  Price elasticity estimates 
I  Tampa  I  Atlanta  I  Dallas  I  Houston  I  Jax  I  NOIMob  I  Orlando  I  Miami 
Table 3. Estimated impact of Katrina and Rita on the demand for OJ in New Orleans/Mobile 
Market 
% loss  Date 
09/04/04  130,826  -32,806  -25.1  % 
Gal Sales YAG  Estimated Loss 